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(54) HUMIDIFYING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a humidifying 
apparatus, where there are balanced characteristics 
conventionally opposing improvement of humidity 
capability caused by an increase of a surface area 
of a hollow string film and the lowering of pressure 
loss caused by an increase of a flow passage for 
assurance of excellent humidity, and it is 
preferably useable as a fuel cell humidifying 
apparatus. 

SOLUTION: A humidifying apparatus is adapted, 
such that many water permeable hollow string films 
HF disposed longitudinally of a housing are 
contained in the housing, and water is exchanged 
between gases by passing the gases, having 
different water contents to the inside and the 
outside of the hollow string film to humidify dried 
gas having reduced water contents. In the 
humidifying apparatus, a cross sectional 
configuration of the hollow string film is formed 
into a noncircular shape. Furthermore, the 
noncircular hollow string film HF is contained in 
the housing, such that a flow passage for gas 



flowing through the outside of the hollow string 
film HF in the housing is wider than the case, where 
the cross sectional configuration of the hollow 
string film is circular. 

COPYRIGHT: (C)2001,JPO 





21b 



-1- 



<i9) B*awwiF/f (jp) 02) pfl ^ ^ $S ca> m)imum£m** 

#^2001-201121 
(P2001-201121A) 

(43)^BBH ¥^13^ 7 ^27 B (2001. 7. 27) 



(51) IntCl. 7 
F24F 
BO ID 



F24F 



6/04 
53/22 
63/02 
69/08 

6/00 



F I 

F 2 4 F 6/04 
B 0 1 D 53/22 

63/02 

69/08 

F 2 4 F 6/00 B 

mmi& *»f* m?m<D§k2 ol t£ io jo 



f^a-r(##) 

3L055 
4D0 0 6 
5H0 2 7 



(21)fflg#^ !&S2000-10973(P2000- 10973) 


(71)ffl^A 


000005326 








(22)fflSB ¥Jj£l2*pi£ 19 0(2000. 1.19) 




^H5«Kmwiii-Te i # i # 




(72)^^# 




















mn ss± 
















(74)ftSA 


100064414 












AKHIOMK 


(54) 



(57) mm] 




(b) 



21b 




1 

#HRro*»ifitt© t t>3fe*i»Sr1i9IE^^^v^rtk:il5llfl 
^fiiJ5rii^1-5^Wg{c^^< &5 «£ 5 f-tfJlE^^ 10 

[«tJi«>mR&Kij!] 

[000 1] 

[0 002] 20 
[t£*W&fl5] afi¥, a if fcUTtt 

[0 00 3] t£^©^£;*Jgl£ffl^f;:JPiSi£g<>: LT, 
^!l^fi^Fga¥7-7 1 7 9 5-§-^«^B3^$ixfct«5^ 

#PS^B i o o te, /N^^y^i o i £^rbT<^-5 0 ^ 
^lOltli, tt«S^r (ttSKSSO St^AiTS 

is— wgftAP i o 2at5tt«fctr otaffl^ftt) Sr#m-r 

0 1 (DF*3gi5tC#m, 5 0 0 O^ro^jfeBla^fc 40 

&<P&&m$ci o 4a*Jteifrt;*;ft,Tv^ <) 

^ 1 0 1 ©jffijSBgBfcfciu f 10 4 <£>MffiSB£:|S 

P^fflT-SSi-^S^gpi 0 5, 1 0 5' tfS^ttb^T 

£r3fEA"t"£>fS— ©JfiiAP 1 0 6;6S^/&£*vC*;?K @^ . 
gB105' <Oftm\a~i* tMIStl0 4iaot*» 

0 7^^$^TV^-5. 13^35 10 5, 10 

5' itavftim—^'^y K#'<— 1 0 8S.tr^-(75^ 

3/ K*^<— 1 0 9lC<fcoT?Sfc>*v0^.5„ *fc, ^ZlcD 50 
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SftAP 1 0 Stem— <Z>~- y h'$'<—l 0 8t£^/&£tvC 
*5 "9 x |j? ~ <D^,m a 1 0 7 ttfg - (75^ ^K*^-10 9 

[0 0 0 4] r©±5fc«^*tbfcf3B*ffltSr^V^*P 
igfl 0 0^C*3^^T, ©IAP 1 0 6A»P,SjS3i 
TSrflfe(&bri'S*l«JlEl 0 4 Sr*^5#«fffl*Blrt 

^Tte, »-©*dlP 1 0 7*»&«!fflSii5. — ffl 
-O^EAP 1 0 2*>P>tt««3iT*!ttl&*il5. »— © 
SAP10 2A>t ) M^MSix7li 1 f£*B?3ci 
0 4Sr*j*i-Sf^ao^{adSriiSEi-5 0 «f£*tt© 
^HBtett, Saffl^T^Pj^Bt^-arPjixfcTk^^Kib-C 

LT, Jn»S*t*:ftjft3iT»4aS— ©SEfflp 1 0 3H# 

[0 0 0 5] tr^.x\ iPiS^gl o o<Dtomm?)$:!p} 

CD^fS^tf^bT, /N^i?V^l 0 lf«3»C»»t5t»ffi* 

rr-C. ^3fe©cf^S|HF' &HI9 (a) (d^-Tri^ 
^rbTi/^-5 0 *Lt, H]9 (b) K^irXo 

&ms£i 0 4«itA^e;y^i o 1 rtidHxttbT 
(-«CliS«*li5 0%SS) . 

[00 0 6] 

fHF' w^E*^^±tf5i:, ^^^y^lOl^Cfc 

(«T TflE^J £<^5) ^t<4otLS5. b 
fci^T, ^^-^Vi/l 0 OrtfCfeNt-S^^I^HF' 

*4)-ft«ir*fT*afe-f. Mb bT^PSSIfil 0 0 
*m$-t 5 C *s -e # ft V \ 

[0 0 0 7] ^rT\ *^P^tt. f?S*l««>^HBIlc*5»t 
S^sa©lfiP(c:J;-5ApStM^i(6]±i:, *£*»©*MRi] 

T^^W^APS^fii bT$f®(c^ b 5 -SiP®^ 
[0 0 0 8] 
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[0009] rroffifigjcittii, t^Molfm^ 
^MroS^J: 9 #5 J; 5 0!lx.fif ^fcBIro 

RJBTfcStfr&J; 9 tJ£< 45 J: 5 (c, d»o, 

S*«©»fffi»«*SRJi?T?S>5*g-J: 9 fcJE< ft 5 ± 5 

[0 0 10] ftfc, $¥PV&kte, t»R, ftR, |«^ 
£gff$, t>U£, HfcJB, as?, ?6*,JB* 

ro±9>fe, mM*?1&%M, «R-^ftRft£T, iStt$>§ 
5ri#»*U>. ft*3, f3S*Bt©rtfl!l <+£*M» 

[ooii] *&w<Dtiammmt£ (ft*«2) , 
[0012] «fffl*iiw±3Wfc3»b 
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[0 0 13] 

-fZ>* Elite, Mii^ri>«i«lT-fc5. 

B2i4, mnmm<Dffii&$:m^bi.itmwmx3bz> a m 

fcs. i4ii mm.mw.(Dmmmxhz> 0 @5ii #r 
io i&(D'p&&m<D£mmt£}?x'*}Z 0 
[ooi4] mMmm-y^M,} s-r, 

^AFCSfi, i^ttl. APMHM2, 

7 , c oi^*f& 8 X t** • * # j —jws&w&fm? 

[0015] j^^mm l «, iMbSJ^f^ i: UTWiPS^ 

20 acasgixffiflii i a cflMesftsisc, t lt 

ffift (*ask2g*) ©ffi»M:ffl*lffilB8t4-e*Tv\ 
SI4APMSM2T- ; fT5= *>ft^(C, iPffi^® 2 T*(75ftjft 

^*©*nat«:» «Si|sf«?& i (ommt&M 1 a*»6>#m**i- 
30 ft^ix^^, -^fi^jcPifwtcsLK-rso mm- 
mmn<o*&m\z)&&mm$s6x\ 3feiiiais7T% c 

I* ^ > * T fclf IS $ ixfc JBWtKPFiflS ^v^PSr^LTtt 

^ * ^, & 7 ic wkmbhk3s« 6t'iigL tcmmn^f 

5c ftfc\ afeK« 7 -ctt»Jlt<o#«ET» /■9/—*\><nik 

T-«fi4j«©#ffiT, 51^{k^fT*PttCO*SC02{C^ 

"TSitfc, No. lCOi^tNo. 2COI^*§gcD 
2o^t>*J*^ti-5„ ifc, CO^*^8(o:fi, 

[0016] ftfc, ^«?&i*»6>tt, KJSdb£4&-T?fc 
50 T-^«:w*PSffli-'ffiffl Tk^iidij i b <D*?ii 



5 

5 xmm * tuttffi»s« 6ro^2gtLxteffl$tb 

5. ft*, ttnM&tt' (^/-/Wftif) 

0 rAFCS ©je»B*©8l«l4:f? o (5 -r 

5. 

[0017] ftfc. El 2 LT, Mtft^fA 

m i at, ni-tA't 2 o oticummm vtzmm&t lti 
in &9tA,i*7kmmM ibt mtmm i a t K»»t & 

ft-Cls*), **Mii 4Atl>MSl 2SrJgfifeL-rvs 

m.t LXm^1ti><0&%n<btlX^Z> 0 i©t#f»l 3 

rite ±9^ia-e2 0Q-/a hvgrr^e^Jt 
Lxmrnmi 2^pj^-rs. ttt, gg^i 2tai 
t*b«-«?& 1 ©8HH«floj 1 a ©mpa»e>t*m$*L« 0 ft 

AffiM Sr86 LTSfg 1 2 

[0018] r. <dx 0 \c)mm.i,tii)m&&L&ffltmtfx 
t isxmmmm 1 \zm&-rz><oiz. mmmm 1 3 

t««ft^*auTv *Bfi-«»rttci3rt-sst*©i* 

F C S (cfc^Tfi, Aoaasassfcsftttsra-f-s. *>ft^ 

1 \asi-f^m^M 1 b roAD?aroytfe<75'b rox-fc 

[0 0 19] 0>Pia3£B] SV^T, E13ftifSr#figLT 

^nisro^ojps^et-o^TtftBj-r-s,, ft*j, 113 
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Stfll 4^*31^-03:, *7tfX<Offitl&&&3lX'7ii^ 
OJPJl^O (Dffitl&mfrfPX'TF-t, &mi&<D 

mu<ommms:2^ m3 u) ic^-r±5ic, nsns 

1 1> fcl, *|M$r Lfc— «HB:JHe» 2 2 & U%WM^iB8» 
2 3&WU bTE^^i^tutV^So 2* 

rof , S*I ; t^a-;V2 1, 2 1 H\ — tfHM#E« 2 2 
&t«fc«IIH»l5Meg 2 3 i 5*spic0fXE©raiHSr*vr 

10 2 1,21 ©-tix^jxtCHt, -4S«iJ^ISI§ 22^LT 

[0 0 2 0] t>S*Bt*i?a— ;V2 1 HI 3 (b) \C 

5?v^2 i ajcitt, toftf^cfiorELfc^aa 
tt©f2B#ilHF (I5(a)» SrJtta-OftfcSiifc 
*^*«S:2 1 b^llR^^nTl/^-5,, ^MHFIi, 

^^.tUKv^ai^nTtf^JKHFSrSali-S. ft 

^^iKHFro^ft^o^Tte^i-s,, 

|002 1]^^y^21ali, W»*S|l*S*bfcf 

^Sr^^-^Vi/2 1 a^lC*A-r5 8^|tOf£)!t^gfS 
AP21c, 21c -*S«*|^»Cffiira LT^fi£$ixTV> 
5o *fc, ^v-v^y-2 1 a(C*J*-tSS^lRl©flfeffieP 
APS$ixfc*PS^<7?gfttfcJ P £ ft-5 8fliO*PS 

30 ^isemR 2 i d, 21 d -^m^^mmvx^^ 

[0 0 2 2] — ^^^2 1 a ^iK^^tLS't'^ 
*a^2lb(4, *£»B«r*rf 5*Sjatt©'t'2&*ffl! 

S'v'-f Vj/^ttTV^-So ^!)-7>/2 1 a CO— iSgPflOfc 

1 c, 2 1 c--^^$^T^5{4«J;'P« : ^ffi^{BJ^ 

40 [0 0 2 3] ifc, tfyr* ^?U2 1 g^iRHCtt^- 
7^IffiP2 1 i ^JfM^tLTV^-5— 
^SP2 lh©J b^ftiJ^tt^^^/^JfEAP 2 1 j tm 
^^tlTV.^„ r 5 LT, ifsy'r-i ^?U2 1 g, 2 1 
h £PK-Cfc»a-fc:, ^-7^gftAn 2 l j 

kwp 2 i i tt* ^^$2 1 b &&i$.-t-z>&'p&&m 

HFcortfiiJSr^UTJSab, ^*KH F «0^{B9 i: 3h 
ytfxffiAn 2 1 j ^.^7^^.^fflp 2 1 i irtt^ 

50 FCO^{|iJ$ra^-r^|£#^^ig-a-LftV^j; 5f-ftoT 
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713^\$^ &y s r<<l'4f1&2 1 h it) t>^-ftiJ^ig{-*5 
^T#*£*«HFfc#ES:l'U #t^*lHF^b» 

«T*««)fetbS«t 5«-*oTV>5 0 r©«):5^M 
^S^a- ^2 ltt, A!>^y^2 1 aillgfrSStf)^* 
«HF<DJ|!teif«U W«BffiiE«S:«*»J-C3fiE»**H 

^t5^^(a^M^ti5 0 io 
[oo24] *mM<omm<ojjummw: 2 ic^/a § * 

3S*»HFtt, 5 (a) fc^-TJ; ?fc: N q&$M<r>Ym 
^^MHF' CI39(a)#flS) trtt*<, WfffiJKtt 

fit (JPSS5«) ft 5 J: *>>o N 

«tn f^lH F <B^<ffl<E>«E«asj£; < ft -5 «fc 5 fc:E 
U ^&i?>4f2 1 art^iR^LT^S (El5(b)# 
HH) o ft*5. *R?gcott>g&*KHF^ii^ % njgofffi 
MHF' ^iHWiMS^Sffi^, 10 20 

1. i3t*fc§ (Strata, jaftxgstcj; yjktbbft 

Tfc, 3K«*©«^K±K^ffl*«HFO^©*BB 
i^j£<t5l £ ttllMift W^fSAI 
HF^fi, R^^MHF' tCj£-<3 0-4 0 

[0 0 2 5] — ^ffi^KHFOrtiBJ (*^#) 0> 30 

WB»ttt>, *^*«HF©*HW©Wfffi»«tilRli:»JB 
ft**. Sul5^ii9^gg*^HF^{|!jco^^ 

Lt»<iot^5 0 ua>u jR&wb 1 (ommmm 1 
[0026] ^ft^tc ^^*ao«3t*ffif4a^ot 

^«^Ett<o«tiS*at^»i6irffi, WBH*7 - 12 4 4 
*ft^H¥9-6 6 2 2 4#^«^fE«fc^->y — V 

T^5 0 #R»<D^ffl*BtHFt>^*t&t|BI« % MTgft 
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[0 0 2 7] ^(^. H3te»-f-J: 5fc, -Sili]#ga§£2 
2WU fMlRiJ#iai§2 3 fc#K2*©*ffi*il*y 3 .- 
^2 1, 2 l STgrSoffiaBBflS-CHlfebTU^S. rcT)— 
*ltt£iEI§2 2# N t7^fflP2 2 aRtfftSSfiA 
P 2 2 b $:^r-r6 0 ;*-:7#.XttiP 2 2 a 1*, (D4 (a), 

(b){^i-«t — ^$he«2 2©rt»teEL*:rt 

g|$afES§2 2a' tC J: o T^ffi*!^^;* — ^ 2 1 , 2 

1 ^7^fi|ilP2 1 i £3ftftS*LTV<>5 0 *fc, ft 
l^IAP2 2bft H4 (a), (c)^i-J: 5^, — 
«^IBS2 2(DF^^fCiHLfcrtSPStK2 2 tCj:oT 

#^28*1**^3.— /^2 1,21 »«s«K:Ki*&;h, 

fcftfife^SCSEAP 2 1 c, 2 1 c-ta8$jlt^5 0 
[0 0 2 8] — mSiliJ^ia^2 3 fctt, 
P 2 3 aXtfltoa^afctiP 2 3 b*»^SttTV^S 0 ;j- 
7^AP 23alt teffi{|lj^ia^2 3©rt»»CEUfc 
rt«BittgS2 3a' iaoT#^M j e^^^2 1, 

2 1 (^)t7^SAP 2 1 j £i«££*vr^<5o 
W^tBP2 3 btt, ffe«ftiJ^SE^2 30rt»KEl 
/^rt§P^K2 3b / fdJzoT. «-*£*BI^3.— yP2 

1,21 offi«»«KK»t6nfcjpaffi«;*ap 2 1 

d, 2 1 d»-£a»£*LT^5o 
[0 0 2 9] roiJI-^M^^- A- 2 lSr^y 

[0 0 3 0] H3ftv^UH6Sr#H8LT*»WK: 
«S*P«*ill2 0f^ffl«:|ftHi-5.. a*Bi-?*1-«ilWt 

2 3©i7^AP 2 3a d^JPSSIfi 2 
f&SftiJ^ia^ 2 3 tc^ALfc;*-:? rt«B«tj»2 3 

a 7 S:gftLt^M : e^^^2 lco^-^^gftA 

P 2 1 j (djt-r^o ^Ot7#7iAP 2 1 j ^Lt 
s^WlsJf2 1 arttCglcAb^7^« N *£;*Jgl* 

2 1 b^^tt^^^^^HFtCfRjftT^b, -^COrt 
flJSraW-rSo ^^KHF^rtffilSrfaSlEbfc*^^ 
tt. ❖^^KHFSraJtWT^-^^aEttJP 2 1 i ^i- 

b^ffl^tt^o t7^ifflP2 1 i ^5>gEttJLfc^-7 
^tts — *{B9^ia«2 2©rtffliiSS2 2 a' SriigfLL 
T^Sni-^o ^Lt, t7^an2 2a^2LT^7 

^iijp2 2a^#asii % «ao««^«i*« 3 Kl 
[0031] »5cH3-e*i-ft*«#-e*>*ftj»^ 

— *{M#iB3§2 2(Oft*a«AP 2 2 b«»&Aia 
i!2(CA9, P^^FPgfL^&S 2 b' SrS* LT^ga^tL# 
I'ffi*!*^^^— ;i/2 1 ■ 2 1 (O— JSSBiBJ^Rfttnfc 
ft*^aEAP2 1c, 2 1 c •••;5>ib^> ? >'^2 1 a 
rtfc^A^ti^o '^9*J>it2 1 art^WASixfcftift 
gfttt* ^^KHF^^MBfJSriiJKi-So !Ot#, ^ 
S*«HFO*MWSrft»ffi«*ii«L. ^MHFO 



9 

[0 0 3 2] rCDj&fcol^TS fefcRW-fa t N 
1H F <ort«iJ^7k^S:# < ^Wt5t7^ Sriitffc L, 

So 

[0 0 3 3] tl5T% ^9 ^^2 1 a 1*3^*51*5* 
£*Jg|H F o^MBS^ftift^^iiKtts =B£*^ <D J; t) 

*ttM*ftl (H1#J8) icJpafflSCSrfltl&i-*^ 

1 artt*5tt5*ffi*IBlHF«)*M8!la>*ffi|iSr, 

Mttv^^t% ^MHFi±^g»t5ri:^ 
T, {Rfc*3B#«EHFn±39«as»LT*>. f^MHF 

[0 0 3 4] CI 5 LT^feixfcjRffl^tt, AlS^ftSK 
ftP2 1d, 2 1 d-»a»brt«»IM&2 3 b' tC^i-5o 
rta5^2 3b / Tit ^M^^^-/V2 1, 2 

i ^&#a*ixykjpffl^«*s*»bixTM^ftap 2 

3blcft^l\ -t<B^ Jpffl?g«ttjP 2 3 b^&#ttl$ 

[0 0 3 5] «HELfc*ltO»tt»4. *R»Oit>gS*Bt 
HFSrftJfcJ: Lfc*s, 12 6 (a) fcS^J: 5 fc»tf»«> 
^MHF, IH 6 (b) lc*i"J:5*»«i0Bo*S* 
1HF, 06 (c) tSti5ft»R»Ota*RHF 

*\ *ivCTLB5 (b) (b) 

K*^n«>^^2 1 art(CiRj^LTt>J:V\ ^(D£ 5 

iI&S&J£<. ^o, *^*J»HF^*MW^«ffiaSri2:< 
L, ^MHFMLt^!?v ? y^2 1 artKlJRIft-*- 

[0 0 3 6] Sfc, 7 fd^-T X 5 l^l^fcJBtt 
Of^*BlHF£:iSLTI2 3 (b) Kl*i-^£^>^2 
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[0 0 3 7] ttlELfc*J6<^JgffiKH3e 
SJx5rt4<J£<^HIilfi-r5ri:*s-c#5 0 

[0 0 3 8] Sifc, fclaitf. *£*^e^— /H*«r v R 
10 Sfe^s (ipa^«0 4:*7^asiftflEfcftSJ:5tea* 

T\ t&&mm.b*7tf**faffiblTZ>* V y hk LT 
tt. +£*«rt^a«««**i&— fb^-sr 

[0 0 3 9] -ir, ft*^«fcd-7^Srat«Ei:i-5^ 

mmmmi<^<ox% *a#**siRiJbi-s*:«>, 

-£#W<b*t5o ifc, S«£/h®rtsT#50T\ f 

30 |fti-*if^a««r!iS»teK3ei-S^i:*'eft». Lfc^ 
[0040] Jna^g^W-f 5a«Pfii5«fgfc:ov>-cffl 

j^-rso sin ^^4^?gMHSis 
x&mztitcftmmm*. *5*5«t*3o < c 

r-f Kyy^w -not (B^fS^o*ffim^fB$) 
*«fc±9^aar^a*tLTj»»«»fc«j&*^ «r 

W«ffi<7>*iftU*^4^cDffia^^^ttJpa$5«^J; 9 
JpaXV»*P*tt, 3c3tLfcaft*5HoiPa2&«i: LT 

50 [0 0 4 1] *fc. 3S«UE««»«bffl{Wfc-r — ^ — 
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mm<DT-f ki> ^{fm ~6 o*c (B*f®^ro*«m^ 

Lfcg;j®^MS:^-7^^ (8 010+0) #ilifft-rs*Pi® 
[0 0 4 2] * bfC, *^0^<D*PS^Stt. 

[0 0 4 3] fcio, ^^^^^rtfc*5»t**£iftffl«li m 
Sir, *Sg*«©^(©*ffiaSr^rai^gffi-j-5Ci:iiS 

^bfc, apS^SrgtttmirSJ; p(c:LT*3< <Oi>W£ 
uv\ roipttsrt-c, ®B§Lfc7fcSrAP®2gmi: 

[0 0 4 4] 
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1) , t f J ^K^{»J(ciio»-j-5^S«roiiAp(cJ;SJpM 
TA&^PSSrtT^e 5 - £ S*niS§g©&t6#W-S 

[ESrofSWftt&ej] 

[n i ] ^^^©^f^^ia-efcs. 
[gi2] mnmm<om^m^.it^tzm.mmx'h 

So 

[El 3] (a) Htaoffl««**i-»«H, (b) 

&&m*r v?^ — /unburn X'&> So 

[04] (a) ttAn&£a<a{M0rffBL (b) 

(a) ©X-X*M»ffiEU (c) »* (a) ©Y-Y^ir 

20 Mig-cfc^o 

IE 5] (a) ttfiJgS:L*:*R3K<Ol»3g*«©l4« 
BU (b) r± (a) 0^*«SriBU*:HTfa>« Q 

[@6] (a) fiBEm^£Lfc#R^<7>"£^*|g<^ 
tSU, (b) ttE«^«:Lfc*R»©*ffi*«©ii4« 
0, (c) ttWRJBSrUfcfSiftWroiSjaBI-tffcS,, 

[0 7] £*£*fc#H»©+£i«WR&ELfcB-T?*> 

So 

[Ei9] (a) m&m<z>FiM<o$>&&m<om%Lm. 
30 (b) {4 (a) ro^*jg?£iaLfcni-efoSo 
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(51) Int. CL 7 Ifc9J1E# FI 

// H 0 1 M 8/04 H 0 1 M 8/04 K 

(72)3BW# F 9 — J* (#%) 3L055 AA10 BA01 DA01 DA05 

^^m^PTfertTt^: lTI4#lf 4D006 GA41 HA02 HA19 JA14A 

tt*fflftflfW5S0frt JA18A JA25A KE16Q MA01 

(72) Kffi WiB MA22 MA34 NA75 PA10 PB17 

#5»S«terU'f*: lTI4#lf #c*t£r PB18 PB19 PB65 PC80 
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